Since the sweep curves, spot movements and after-reaction electromotive forces play an important role in the TIE method, it is necessary to obtain a better understanding of their characteristics.
Introduction
The outline of the TIE method (1) and the_experi-mental results on the activities (2) have been published already. This paper deals with other important problems in the measurements such as the sweep curve, the spot movement, the after-reaction electromotive force. Distinction of the activity potential point was sometimes found to be difficult because of the complexity of the sweep curves. It is due to the fact that the spot movement and the after-reaction electromotive force undoubtedly play an important role in determining the activity.
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an attempt was made to clarify how these depend on the kinds of systems, temperature or alloy concentrations. The sweep curves for Zn-Sn alloys were omitted since they have been described in the previous paper(1) in detail.
II. The Sweep Curve
Setting aside the question for less noble components, in the activity measurement for noble components of alloys there are several problems and the activity potential becomes sometimes ambiguous in the photographic distinction. Therefore, if the form of the sweep curves under several conditions is made clear, further experiments will be performed more easily.
The sweep curve, which is drawn until the electrolyte flows out (in) after breaking the electrolyte outlet (inlet) and touches with the alloy electrode, differs by the temperature or alloy concentrations, so that, first of all, the relationship between its condition and the sweep curve is necessary to be known.
The sweep curves in the activity measurements of less noble components in Pb-Bi alloys are illustrated in Fig. 1 in which Figs. 1(a) to 1(c) show the concentration dependence of the sweep curves and Figs. 1(d) to 1(f) the temperature dependence. Both have a similar tendency and the curves drawn before the spot arrives at the activity potential point tend to move upward with increasing alloy concentration and temperature. In Figs. 1(c) and 1(f), the sweep curves which should be drawn by the spot before touching of the alloy with the electrolyte could not be photographed because of the increase in moving velocity of the spot due to the pronounced upward movement of the spot.
Although the noble component has such a tendency, the sweep curves resembling those of the less noble component were not obtained generally. The concentration dependence of the sweep curve has been already explained in the Zn-Sn system in some detail. On the temperature dependence in which the extent of the spot movement must be considered together, no definite relation has not been obtained yet. If the difference in single electrode potentials between the chlorides of both components is too small, the measurement by the usual electromotive force method is difficult. Therefore, the sweep curves for both components in such a case seem very interesting. Fig. 2 shows the sweep curves for Pb-Sn alloys, in which the sweep curves in the activity measurement of the less noble component, lead, resemble closely those for the Zn-Sn and Pb-Bi alloys. It became evident that an appreciable reactivity presupposed does not appear in this figure at all, probably due to the small reaction rate. On the other hand, in the activity measurements of the tin component, comparatively simple forms were obtained as shown in Figs. 2 (c) and 2 (d). In the Pb-Sn alloys which have unexpectedly small electromotive forces, the sensitivity must be increased proportionately, but in this case the curves were liable to show a form shown in Figs. 2 (c) and 2 (d). Fig. 3 shows typical examples in which the sweep curves are based on the E and E S spots and all the pictures containing after-reaction potentials are photographed. E and E' in Fig. 3 (a) denote the electromotive forces based on the E and E S spots, respectively, and two dots in the figure show the respective spots. In the Pb-Sn alloys whose spot movements (cf. Fig. 7 ) are small, the sweep curve has a tendency to take a form shown in Fig. 3 (b) . The horizontal line corresponding to the sweep speed becomes darker because in this study the sweep speed is comparatively small. On the other hand, if the after-reaction electromotive force is markedly large, the moving velocity of the spot becomes larger to that extent and consequently the vertical line is apt to become lighter. Therefore, the Pb-Sn alloys with small spot movements and after-reaction electromotive forces were easy to be measured, while photographic observations of Pb-T1 and Pb-Mg alloys were sometimes difficult. Although photographing is considered to be possible at a higher sweep speed, the sweep speed cannot be increased because a certain time is needed for flowing of the electrolyte after breaking the electrolyte outlet (inlet). It is also evident that the after-reaction electromotive force does not change so much in a short time.
As described in the previous paper, measurements in the Pb-Tl alloys were sometimes found to be difficult. The electromotive forces of the alloys arose from the E spot or the E S spot according to circumstances. no further data were obtained. Similarly, in the Pb-Mg alloy, the photographing was in general found to be difficult. Fig. 5 is a valuable example photographed fortunately. As can be seen from the figure, the spot went up before touching with the alloy electrode after the electrolyte flew out, ran upward to a certain potential point of unknown origin, and then reached the activity potential point by moving downward. Fig. 5 (a) indicates that the spot moved to another potential point and then to the after-reaction potential point rapidly. In the presence of such unknown potential points, the moving velocity of the spot may differ by their magnitudes. Thus, the light and darkness of lines due to the difference of its velocity makes it possible to photograph the activity potential point.
Such potential points of unknown origin have often appeared in the sweep curves obtained up to date. They have often obscured the distinction of the activity potential points and, on the other hand, to facilitate the photographing as in Pb-Mg alloy. Since the condition for the flowing-in (flowing-out) of the electrolyte and the change of the electromotive force with the flowing are considered to be very complex, theoretical explanation for such a potential point is not afforded. However, even if there are some obstacles in the measurement, the activity potential points can be found out without much difficulty if various experiences are accumulated.
III. The Spot Movement
When an earth wire is connected with the pure metal electrode, the position of the spot does not in general coincide with the one when earth and signal wires are connected with the pure metal and alloy electrodes, respectively. And both positions differ considerably from each other depending on the alloys. Though this spot movement can be prevented by to some extent by inserting resistance, it is limited due to the error in the measured values.
From the relation between the spot movement and temperature for the Pb-Bi alloys, it is found that the spot movement increases rapidly with rising temperature as shown in Fig. 6 . The concentration dependence is also shown in Fig. 7 and in which the alloy specimen was contained was placed in the alloy electrode compartment and then subjected to three runs of experiment. The results are tabulated in Table 1 .
The use of such a crucible is found to be very effective for minimizing the spot movement although the movement by the alumina crucible is slightly larger than the silica crucible for the reason that the alumina crucible (SSH) had a purity of 99.8 pct. Therefore, it seems reasonable to explain the spot movement as due to an impurity in the container. The spot movement is also markedly diminished in the ing of the spot movement is not particularly difficult; in such a case photographic observations in the Pb-Tl alloy would entail some difficulty. This point seems to be fairly delicate for the following reason.
If the spot movement is small, the sweep curve is apt to take a form shown in Figs. 2 (c) and 2 (d), or Fig. 3 (b) . Fig. 3 (b) is a typical example in which the sweep speed is slow and the after-reaction electromotive force is large. In this case the brightness of the transverse sweep line becomes stronger than the longitudinal line, making difficult the photographing of the longitudinal line. Therefore, the Pb-Sn alloy with a small after-reaction electromotive force may be photographed as shown in Fig. 3 , but the Pb-Tl and Pb-Mg alloys were found to be often difficult. Of course, since this problem is concerned with the photographic technique, the measurement method is desired to improved so that the photographing is possible even if the spot movement is almost nil.
IV. The After-Reaction Electromotive Force
In the activity measurement of the noble component, it is found that the reaction between the alloy electrode and the electrolyte occurs, the spot arrives at the activity potential point and then runs to the negative direction promptly. In the system, in which the after-reaction electromotive force is too large, the photographing is apt to become difficult and therefore the measurements will become easy if the electromotive force is known in advance.
Although the after-reaction electromotive force is not constant but changeable slightly as shown in Fig. 3 (b) , it may be considered to be nearly constant in a short time.
Figs. 8 and 9 show the after-reaction electromotive forces for several systems. All were measured within 1 min after the sweep curves were taken. Lines connected the measured values were shown by solid lines and they may have a simple tendency within a slight experimental errors considered. Now, the concentration and temperature dependences of the electromotive force can be known from these results. Assuming that the temperature dependence is not so large and neglecting the concentration dependence, the after-reaction electromotive forces are given in Table 2 . It is of importance to know how the electromotive force changes by kinds of alloys. The after-reaction electromotive forces can be correlated 
